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Purpose: Evidence suggests that low serum levels of vitamin D may
increase the severity of Osteoarthritis (OA). Apart from being inﬂuenced
by metabolic and environmental factors, osteoarthritis has a strong genetic
component as demonstrated by family and twin studies. Vitamin D receptor
(VDR) gene polymorphism is known for its association with osteoporosis.
The inverse relationship between osteoporosis and OA suggests that VDR
gene polymorphism is a candidate gene to be associated with OA
Aim: To analyze the association of vitamin D receptor gene polymorphism
(Taq1 and Apa I) and serum vitamin D levels with the severity of knee OA
(KOA).
Methods: This study consisted of 180 KOA patients visiting outpatient
clinics of the Department of Orthopaedic Surgery and Department of
Rheumatology at a referral hospital. Cases were clinically diagnosed ac-
cording to the criteria of American College of Rheumatology for KOA
and radiologically graded as per Kellgren-Lawrence (KL) grades. 150 age
gender matched controls were enrolled from the same population during
the course of study. The serum levels of vitamin D were assessed by
using kit of Enzyme Linked Immunoabsorbent Assay [IDS, UK]. Detection
of VDR -gene polymorphisms (Taq1 and Apa I) were done by PCR-RFLP
technique.
Results: Out of 180 patients, 22, 103 and 55 patients were found in KL
grade of 2, 3 and 4 respectively. We observed an insigniﬁcant association
for genotypes of Taq1 (p=0.086) and ApaI (p=0.60) polymorphism between
cases and controls. However for Taq1, marginal signiﬁcant association
(p=0.053, OR 1.4, 95% CI 1.008-1.945) was observed between wild type (T)
allele and mutant type (t) allele, but for Apa I, there was no signiﬁcant
difference (p=0.334, OR 1.17, CI 1.367-1.867) between wild type (A) allele
and mutant type (a) allele.
Severity of KOA in terms of KL grade was insigniﬁcantly associated with
serum vitamin D levels (p=0.873). Whilst a marginal signiﬁcant association
was found with Taq1 polymorphism genotype (p=0.06), we observed a sig-
niﬁcant association of low level of serum vitamin D levels in homozygous
mutant (tt) genotypes as compared to heterozygous (Tt) and wild type (TT)
genotypes. But In case of Apa I, we observed higher serum vitamin D levels
in homozygous mutant (aa) genotype in comparison to heterozygous (Aa)
and wild type (AA) genotype, although this difference was not statistically
signiﬁcant.
Conclusions: Although insigniﬁcant association was found between KOA
and the genotypes of Taq1 and Apa I polymorphism, a signiﬁcant as-
Abstract 397 – Table 1. Accepted propositions for deﬁnition of OA on MRI after Delphi voting completion
Preamble
1 MRI changes of OA may occur in the absence of radiographic ﬁndings of OA.
2 MRI may add to the diagnosis of OA and should be incorporated into the ACR diagnostic criteria including x-ray, clinical and laboratory parameters.
3 MRI may be used for inclusion in clinical studies according to criteria deﬁned above but should not be a primary diagnostic tool in a clinical setting.
4 Certain MRI changes in isolation including cartilage loss, cartilage compositional change, cystic change and bone marrow lesions, ligamentous and tendinous damage,
meniscal damage, and effusion and synovitis are not diagnostic of osteoarthritis.
5 No single MR ﬁnding is diagnostic of knee OA.
6 MRI ﬁndings indicative of knee OA may include abnormalities in all tissues of the joint: bone, cartilage meniscus, synovium, ligament and capsule.
7 Given the multiple tissue abnormalities detected by MRI in OA, diagnostic criteria are likely to involve several possible combinations of features.
8 Deﬁnite osteophyte formation is indicative of osteoarthritis § .
9 Joint space narrowing assessed by (non-weight bearing) MRI cannot be used as a diagnostic criterion.
Deﬁnitions
10 A deﬁnition of tibiofemoral osteoarthritis on MRI would be:
The presence of both group [A] features or one group [A] feature and two or more group [B] features
Group [A] after exclusion of joint trauma within the last 6 months (by history) and exclusion of inﬂammatory arthritis (by radiographs, history and laboratory parameters):
i) Deﬁnite osteophyte formation§
ii) Full thickness cartilage loss
Group [B]:
i) Subchondral bone marrow lesion or cyst not associated with meniscal or ligamentous attachments
ii) Meniscal subluxation, maceration or degenerative (horizontal) tear
iii) Partial thickness cartilage loss (where full thickness loss is not present)
iv) Bone attrition
11 Deﬁnition of PF OA requires all of the following involving the patella and/or anterior femur:
i) A deﬁnite osteophyte
ii) Partial or full thickness cartilage loss
§The deﬁnition of a “deﬁnite osteophyte” was not delineated in the Delphi process and requires further validation.
sociation with mutant allele of Taq1 (t) was observed. Additionally, the
association of mutant allele (t) with reduced level of vitamin D was noted.
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Purpose: Increasingly, MRI is being used in clinical practice to facilitate
diagnostic decisions. Because of cost concerns, as well as lack of clarity
about diagnostic performance and little standardization regarding MRI
interpretation, it is unclear, however, whether this increased use of MRI in
clinical practice is rational. Despite a growing body of MRI literature in OA,
there is little uniformity in its diagnostic application. Despite a growing
body of MRI literature in OA, there is little uniformity in its diagnostic
application. The objective of our research was to develop an MRI deﬁnition
of structural OA.
Methods: We undertook a multistage process consisting of a number of
different steps. The intent was to develop testable deﬁnitions of OA (knee,
hip and/or hand) on MRI. This was an evidence driven approach with
results of a systematic review quiding a Delphi exercise. Each participant
of the steering group was allowed to submit independently up to 5 propo-
sitions related to key aspects in MRI diagnosis of knee OA. The steering
group then participated in a Delphi exercise to reach consensus on which
propositions to recommend for a deﬁnition of structural OA on MRI. For
each round of voting, ≥60% votes led to include and ≤20% votes led to
exclude a proposition.
Results: At the completion of the Delphi voting exercise 11 propositions
relevant to deﬁnition of structural OA on MRI were accepted (Table 1).
Conclusions: This study conﬁrmed that OA is a complex disease charac-
terized by involvement of multiple tissues in the synovial joint. Using a
modiﬁed Delphi approach we have developed 11 propositions relevant for
deﬁnition of OA on MRI. The propositions 10 and 11 should be formally
tested with regards their diagnostic performance, before they are more
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widely used. The propositions are not to detract from nor to discourage the
use of traditional means of diagnosing OA.
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Purpose: Semiquantitative (SQ) grading of the intervertebral disk is based
on signal intensity, intervertebral disk height and differentiation of the
nucleus and annulus. Shortcomings of SQ grading are insensitivity to
change in longitudinal assessment. The T2 values of intervertebral disks are
a reﬂection of hydration and proteoglycan content, of collagen structure
and ﬁbre texture. Hydration and consequently degeneration of the nucleus
is directly correlated with T2 values. T2 mapping of the nucleus might
potentially be applied as an additive surrogate marker of cross-sectional
and longitudinal assessment of disk integrity.
Aim of study was to asses T2 relaxation times of the nucleus pulposus
of intervertebral disks of the lumbar spine by T2 mapping and correlate
mean T2 values with a descriptive SQ classiﬁcation of disk morphology.
Secondary aim was inter- and intrareader evaluation of SQ grading and T2
mapping.
Methods: Lumbar MRI was performed on volunteers without lumbar pain
on a 1.5 T system (Magnetom Avanto, Siemens, Erlangen, Germany). The
intervertebral disks of the L1/2 to the L5/S1 levels were assessed. The
protocol for MR measurements consisted of a multi-echo T2 spin echo
sequence (TR 1,200 ms, 11 echoes of 12.7 ms increments, Field of view
280×280 mm, 8 mm slice thickness). Total acquisition time was 13 min 22
sec. The intervertebral discs were SQ assessed according to their morphol-
ogy using the Pﬁrrmann-classiﬁcation of disk degeneration. T2 relaxation
times were obtained using a pixel wise, monoexponential, non-negative
least squares (NNLS) ﬁt analysis. Circular-shaped regions of interest (ROI)
were drawn manually in the center of the nucleus pulposus by two
readers separately using OsiriX version 3.6.1 as DICOM-viewer. Descriptive
statistics using the mean T2 values and 95% conﬁdence intervals were
applied for comparison between T2 maps and morphologic grading. Inter-
and Intraobserver reliabilitiy for T2 mapping and morphologic grading
were calculated by generalized estimation equations (GEE). Statistical anal-
yses were performed using PASW statistics version 17.0.2 for mac (SPSS
Institute, Chicago, IL, USA).
Results: 21 volunteers were examined. Mean age was 26.6 years (range
24-31), mean BMI 21.9 (range19.0-26.2). 105 disks were analyzed. The
distribution of morphologic grading was as follows: 10 grade 1, 52 grade
2, 26 grade 3, 10 grade 4 and 7 grade 5. Mean T2 values for each grade
were 152ms (± 22,5), 118ms (± 24,5), 86ms (± 19,3), 56ms (± 13,4)
and 52ms (± 8,0) respectively. Values for grades 1-4 showed signiﬁcant
differences (p<0.001), while the difference of mean T2 values for grades 4
and 5 did not reach statistical signiﬁcance (p=0.25). Inter- and intraobserver
reliability for SQ grading and T2 mapping was good.
Conclusions: T2 values in the nucleus pulposus signiﬁcantly decrease with
increasing grades of morphologic degeneration. T2 mapping might be a
promising complimentary tool to assess cross-sectional and longitudinal
changes of disk degeneration or disk repair.
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Purpose: Meniscal extrusion is a known risk factor for progression of
knee osteoarthritis (OA). Prevention or management of meniscal extrusion
depends on knowledge of its potential predictors. The aim of this study
was to assess the cross-sectional associations of factors such as meniscal
tears, knee malalignment, cartilage damage, and body mass index (BMI)
with meniscal extrusion in patients with or at risk for knee OA.
Methods: The Multicenter Osteoarthritis (MOST) Study is a NIH-funded
observational study of individuals who have or are at risk for knee OA.
All subjects with available baseline (BL) knee radiographs and MRIs were
included. MRI was performed at a 1.0 T extremity system, using sagittal and
axial proton density-weighted fat suppressed and coronal STIR sequences.
BL MRIs were read using the semiquantitative WORMS system by two
musculoskeletal radiologists. Meniscal tears were graded from 0 to 4.
Menisci with grade 4 were excluded, as it represents complete maceration
or resection. Meniscal extrusion was graded on coronal STIR sequence from
0 to 2. Tibiofemoral cartilage morphology was scored from 0 to 6. We
assessed the cross-sectional association of medial meniscal tears, varus
